Temperature dependence of the microsomal oxidation of ethanol by cytochrome P450 and hydroxyl radical-dependent reactions.
The temperature dependence and activation energies for the oxidation of ethanol by microsomes from controls and from rats treated with pyrazole was evaluated to determine whether the overall mechanism for ethanol oxidation by microsomes was altered by the pyrazole treatment. Arrhenius plots of the temperature dependence of ethanol oxidation by pyrazole microsomes were linear and exhibited no transition breaks, whereas a slight break was observed at about 20 +/- 2.5 degrees C with control microsomes. Energies of activation (about 15-17 kcal/mol) were identical for the two microsomal preparations. Although transition breaks were noted for the oxidation of substrates such as dimethylnitrosamine and benzphetamine, activation energies for these two substrates were similar for control microsomes and microsomes from the pyrazole-treated rats. The addition of ferric-EDTA to the microsomes increased the rate of ethanol oxidation by a hydroxyl radical (.OH)-dependent pathway. Arrhenius plots of the .OH-dependent oxidation of ethanol by both microsomal preparations were linear with energies of activation (about 7 kcal/mol) that were considerably lower than values found for the P450-dependent pathway. These results suggest that, at least in terms of activation energy, the increase in microsomal ethanol oxidation by pyrazole treatment is not associated with any apparent change in the overall mechanism or rate-limiting step for ethanol oxidation but likely reflects induction of a P450 isozyme with increased activity toward ethanol. The lower activation energy for the .OH-dependent oxidation of ethanol suggests that different steps are rate limiting for oxidation of ethanol by .OH and by P450, which may reflect the different enzyme components of the microsomal electron transfer system involved in these reactions.